'y o A
sy &
LT

..-.u

i

DEVELOPMENT - . %

o -

4

CHANGE AND ~ 4l&

al
i L ey

E

r

o

IN LATIN
AMERI

JOSELUIS SAMANIEGO

COORDINATOR

COP15
CORENLAGEN

&

g
L=

2
e

¢,
gtz

C

@m
mm

fﬂ\ m

CLA

:



CLIMATE

CHANGE AND
DEVELOPMENT

IN LATIN
AMERICA

AND THE CARIBBEAN
OVERVIEW 2009

JOSELUIS SAMANIEGO
COORDINATOR

':III' T 3 3 ,.'l:-
< e e
- ) 'ﬁ:t:;'.‘f"u 5
R
ECLAC g tZ COPIE

)
COPENHAGER

i the Caribbean (ECLAC)



Alicia Barcena
Executive Secretary

Antonio Prado
Deputy Executive Secretary

Joseluis Samaniego
Director
Sustainable Development and Human Settlements Division

Mario Cimoli
Officer-in-Charge
Division of Production, Productivity and Management

Hugo Altomonte
Officer-in-Charge
Natural Resources and Infrastructure Division

Susana Malchik
Officer-in-Charge
Documents and Publications Division

The preparation of Climate Change and Development in Latin America and the Caribbean. Overview 2009, was
coordinated by Joseluis Samaniego, Director of the Sustainable Development and Human Settlements Division of
ECLAC. Valuable input was provided by Hugo Altomonte, Officer-in-Charge of the Natural Resources and Infrastructure
Division; Adrian Rodriguez, Economic Affairs Officer in the Division of Production, Productivity and Management; Jean
Acquatella, Economic Affairs Officer in the Natural Resources and Infrastructure Division; Marianne Schaper, Economic
Affairs Officer in the Sustainable Development and Human Settlements Division; Hugo Guzman, Coordinator of the Office
of the Executive Secretary; the consultants Eduardo Sanhueza and Karina Martinez and reviewers Rudolf Buitelaar,
Officer with the Programme Planning and Operations Division, and Osvaldo Kacef, Director of the Economic Development
Division.

Thanks are also due to Heloisa Schneider, Economic Affairs Officer in the Division of Production, Productivity and
Management, and Carlos de Miguel and Humberto Soto, Environmental Affairs Officers in the Sustainable Development
and Human Settlements Division, for their contributions to this updated version of the document.

Financing for this document was provided by the German Agency for Technical Cooperation (GTZ) and the Government
of Denmark.

United Nations Publication

LC/L.3140
Copyright © United Nations, November 2009. All rights reserved
Printed in United Nations, Santiago, Chile

2009-515



ECLAC

Climate Change and Development in Latin America and the Caribbean. Overview 2009

Contents

o =110 T o SRR 11
a0 [0 To o o [ U 15
I.  Climate change in the region ... 19
A. The advance of scientific knowledge and international negotiations..............cccccoccueeens 19
1. The commitments acCepled...........uuuuiiiiiiii e aereeerareee 23
2. CliMAte SCENANIOS. ....ccuteeiiteieiiee ittt e s an e ssn e s e e sneeesnneenanes 24

B. Historical information on the effects of climate change in Latin America
aNd the CaribbDEaAN .........ociii i 28
C. Expected physiCal effECES.......oui i e 29
D. Vulnerability to climate Change ........oooeiiiiiii e 33
B SUMMANY ..t ettt e e s e e e s ane e e e s nneeeeas 35
II.  The sectoral effects of climate Change ... 37
A, TNE PHMANY SECION ...eiiiiiiiie ettt ettt e e et e e e s rabe e e e snb e e e e saneeeeeaaes 37
1. GeNEral EffECES ... 38
2. The positive impact of carbon dioxide fertilization .............cccoocveiiiiiiiinie 40
3. Increase in Pests and diSEASES.......ccui i 42
4. Variations iN WAEr FESOUICES.........uuiieiiiiiee i ireee et e s e e 43
5. Sea level rise and agriCUlUIE.........ccocueiiiiiiiiie e 44
6. Agriculture and extreme weather EVENTS ..........oooiiiiiiiiiiie e 44
7. Food availability @nd SECUIMTY ........occueiiiiiiie e 46
R o (] o PP 48
LT 1= g T 1Y S 51
TR 1o T ¢ 1= o 53
T 1 o (U Y PP PP TP POUPPPPRRPPP 56
F.  Human settlements and infrastruCture ... 59
1. PUDIIC NEAIN.......eeeeee et 61
2. The Most UINErable groUPS .......ccoiiiiieiiiiiee et 62
LC TS 1¥ ] 111 14 F- 1 PP UU PP 63
.  Adapting to climate ChaNGE...........oii i e 65
A.  Adaptation Measures reqUIrEd ...........ocueei i 67
B. Adaptation ChalleNges...........eiiiiiiiii e 70



ECLAC Climate Change and Development in Latin America and the Caribbean. Overview 2009
1. Costs: scientific uncertainty and the difficulty of quantifying resources..................... 70
2. The location and specificity of the measures required........cc..ccoccuveeeeeeeiiiccieeeeeeennns 74
3. Institutions and national capabilitieSs .............ueueiiiiiiiiiiiiiieeee e 75
4. International financing for climate change adaptation .............cccccoviiiiiiiic e, 76
LT S 1U 1111 14 F= 1 RSP RURR 78
IV. Adapting to international responses: international trade and competitiveness ..................... 79
AL COMPELIVENESS ...ttt e et e s e e e ean 79
1. The carbon fOOIPIINt ... e 80
P 07 14 oToT o I8 1= =1 <= o [P RR 87
B. Technology transfer OppOrtUNItIES.........cvviiiiiii i e 87
C. Adaptation of Foreign Direct Investment (FDI) and the competitiveness of
industries with high carbon emiSSIONS ...........coiiiiiiiiiii e 88
D SUMIMANY .ttt ettt st et e e sae e e s be e e be e e sare e s be e e saneesnreeeanneesaneeennnean 93
V. Latin America and the Caribbean in the global energy context............cccccoiiiiiiiiiniiieenne 95
A. Latin America and the Caribbean in world primary energy supply ........cccccovveeerriineeennns 96
1. Composition Of ENEIGY SUPPIY....eeiiiiiiiiei e 96
B. Latin America and the Caribbean in world energy consumption ..........ccccoccceeiiiieeennnee. 97
C. Energy intensity in Latin America and the Caribbean............ccccocoiiiiiiiiine 99
D. The region in the International Energy Agency mitigation scenario between
2005 @NA 2030 ..cueiieiiieitee ettt e e b e e he e ahre e s be e e aar e e e areesbe e e aareesreean 100
1. Estimated cost of additional efficiency measures..........cccccvevviiiieiiiiiiee e, 106
2. Carbon capture and storage technology in electricity generation .............ccccoeceeeeeneenne. 108
3. NUCIBAI POWET ..ottt ettt et e e anr e e s s ane e e e s snre e e e sanreeeenans 108
4. Renewable sources in electricity generation............cccccoviieeiiiiee e 109
5. Additional investment to supply energy under the mitigation scenario.................... 109
6. Total additional investment required under the mitigation scenario........................ 110
TS 10 o 1] 0 = o PSR 112
VI. Greenhouse gas emissions and mitigation Measures..........ccccccovvveeiiiiiiie e 113
A.  Total greenhouse gas EMISSIONS ........ccieiiiiiiiiiireiee i e e e e e e e s ennee 113
B. Sources of greenhouse gas emMISSION ........cccueiiieiiiiir et 118
LT Y 1 To F= o] o PRSP 118
1. ENEIGY SUPPIY ..o 120
2. TrANSPOIT SECION ...ttt e e e e s anb e e e e s anre e e e s anreeeeaans 120
3. Residential and commercial SECION ......coooiiiiiiiiiiiee e 122
Lo [ ] (g F= =T =T o] (o USRI 123
5. AQFCURUIAI SECION ...t e e e e e e e e e e e e e aanes 123
LI o] (=11 1 YOO PP POTPPPPPPPP 125
7. Waste ManagemMENT ... . ... it a e 126
D. The clean development mechanism (CDM)..........ccceeveeiiiiiiiiieeee e 126
1. Projects implemented under the clean development mechanism in the region ...... 129
2. Flows of resources under CDM .........cooiiiiiiiiiee e 132
B SUMMANY .. et e s e s e e e e e e e e nees 133
VIl. Latin America and the Caribbean and the international climate change framework ........... 135
A. Latin America and the Caribbean in the negotiations of the United Nations
Framework Convention on Climate Change and the Kyoto Protocol .......................... 136
1. Financing for development...........ooi i 138
2. AdAPIATION ... e e e e 138
3. Mitigation and the clean development mechanism............ccccoeeeiiiiieeiiiee e 138
B. Opportunities for regional cooperation in the area of climate change .............c.......... 140
LTS 1¥ ] 111 14 F- 1 TP P PP POPRRPRPN 142
=71 o] [TeTe =T o] o}V PP PPPTR TSR 143



ECLAC

Climate Change and Development in Latin America and the Caribbean. Overview 2009

Tables

Table I.1
Table I.2
Table 1.3
Table 1.4
Table 1.5
Table 1.6
Table 1.7
Table 1.8
Table 1.9

Table II.1

Table 11.2

Table 11.3

Table 11.4
Table 1.5

Table 11.6

Table 1.7
Table 11.8

Table IlI.1
Table Ill.2
Table 111.3
Table 1.4
Table Ill.5
Table V.1
Table IV.2
Table IV.3
Table IV.4
Table V.1

Table V.2
Table V.3
Table V.4
Table V.5

Table VI.1
Table VI.2

Timeline of international climate change negotiations ...........cccococeeiiiie e, 21
Projected surface warming and sea level rise by the end of the 21st century....... 25
Reliability Of FESUIS........oueieei e 26
Examples of the main effects of projected global climate change, by sector......... 26
Examples of climate change effects observed in Latin America

and the CaribbEan ...........cocuiii i 28
Meso-America, Amazonia and South America: projected temperature

and precipitation I8VEIS ... 31
Caribbean: projected temperature and precipitation levels relative

10 the 1961-1990 PEIIOM ......eeiiiiiiieiie e 31
Future impacts and vulnerability to climate change in Latin America:

people and coastal SYSTEMS ..........oiiii e 32
Latin America and the Caribbean: cumulative losses from hydrometeorological
eVENES, 1970-2008..... oot e et e et e e e e e e e e e e e eraa e 34

South-Eastern South America: change in average yields of maize and
soybean in the A2 scenario of the SRES, with and without the

CO, fertilization effeCt ... 40
Latin America and the Caribbean: summary of studies on the impact of

climate change in the agricultural sector, 2007 ...........cccceeiiiiiiiiiie e 41
Latin America and the Caribbean: imports and exports of forestry products

AS 2 Share Of GDP ... e 48
Latin America and the Caribbean: extent and variation of forested areas.............. 50
Latin America and the Caribbean: imports and exports of fishery products

AS 2 ShAre Of GDP ... e 52
Latin America and the Caribbean: international tourism revenues at

leading tourist destinationNS ..........cooi i 54
Latin America and the Caribbean: industrialization coefficient..................ccc...o...... 57
Latin America: net increase in population affected by water stress,

2025 AN 2055......eceeiiiiieeeiiiie et r e e e e e e e annraeaeanres 59
Climate change impacts that could affect attainment of the

Millennium Development GOalS.........c.ueiiiiiiiiiiiiiie e 66
Latin America and the Caribbean: selected examples of adaptation to

ClIMALE CRANGE ..o e 67
Estimated costs of global adaptation to climate change ...........cccccoeiiiiii e 72
Types Of adaptation ..o 74
Latin America and the Caribbean: some components suggested for the

formulation and application of climate change adaptation measures .................... 75
Selected countries: emissions embodied in trade, 20071 .........ccccceveeiiiiciiienee e 81
Some carbon footprint measuring and reporting initiatives.........cccocccciiennnnen, 83
Latin America and the Caribbean (selected countries): share of

environmentally sensitive industries in the export total, 2003-2004....................... 91
Latin America and the Caribbean (selected countries): Foreign Direct

Investment (FDI) in environmentally sensitive industries ..........cc.cccoeviiiiiniieennen. 93
Latin America and the Caribbean: additional investment flows needed

in the construction SECtOr iN 2030....c..cooiiiiiiiiie e 106
Latin America and the Caribbean: additional investment flows needed in

the industrial Sector in 2030......c.oi i 107
Latin America and the Caribbean: additional investment flows needed in

the transport SECOr iN 2030......cociiiiiiiiiiieiieee e 108
Latin America and the Caribbean: investment required for

€Nergy SUPPIY, 2030 .....eueeieeeeeeiiiiiiieie e e e e e e e eee s 109
Investment needed to implement the mitigation scenario, 2030.............cccceeeennee 111
Greenhouse gas emissions, 1990-2000..........ccccuerririireeniiiee e 115
Worldwide energy use for transport, by type, 2000...........ccceeeiiiiieiiiiereiiiieeeee 121



ECLAC

Climate Change and Development in Latin America and the Caribbean. Overview 2009

Table VI.3

Table VI.4
Table VI.5

Table VI.6
Figures

Figure 1.1
Figure 1.2

Figure 1.3
Figure 1.4
Figure 11.1

Figure 11.2
Figure 11.3

Figure 11.4

Figure 11.5
Figure 11.6
Figure 111.1
Figure 111.2

Figure IV.1
Figure IV.2

Figure IV.3

Figure V.1
Figure V.2

Figure V.3
Figure V.4
Figure V.5
Figure V.6
Figure V.7

Figure V.8
Figure V.9

Figure V.10
Figure V.11
Figure V.12
Figure V.13

Figure VI.1
Figure V1.2
Figure VI.3
Figure V1.4

Figure VI.5

Measures proposed for mitigation of greenhouse gas emissions in

agriCUtUral ECOSYSIEMS .....ciiiiiiiiiiee e e e 124
Summary of mitigation technologies and practices, by sector............ccceecveennee 127
Annual volume and values of transactions over emissions reduction

Projects, 2005-2008...........eeiiiiiiiieiiieee e 129
Projects under the clean development mechanism, by region..........c...cccceeveeeen. 130
The global temMPerature MSe.........oooeuiiiiiii e 21
GHG emissions scenarios (in the absence of additional climate policies)

and surface temperature projections, 2000 and 2100.........cccevrveeeeriieeeenieee e 25
Temperature anomalies in the historical record for 1901-2005 and

projections for 2001-2100.........uueiiiieiiee e eriieeeereee e e e s e e s seeeeessnsreeessneeens 30
Latin America and the Caribbean: frequency of hydrometeorological events,
LI 0 L2 01 PSR RR 34
Latin America and the Caribbean (32 countries): contribution of agriculture

LE T e (01174 T2 001 S 38
Argentinean pampas: westward shift of isohyets ...........cccoociiiii 44
Countries in the Andean Region: sectoral distribution of El Nifo losses,

LRSS L < T PSR RR 45
Central America: sectoral distribution of losses caused by

Hurricane MItCh, 1998 .........ue e e 46
Dominica: changes to coconut beach after the 1995 hurricane season ................ 56
Estimated deaths attributable to climate change in 2000, by subregion................ 62
Cost of adapting to climate change ... 71
Latin America and the Caribbean: Official Development Assistance (ODA),

climate change ONY ... 76
CO, emissions by manufacturing subSector ..........ccoccveiiiiii i 89
Latin America and the Caribbean: volume exported by environmentally

sensitive industries to the rest of the World ... 90
Revealed comparative advantage index for environmentally sensitive

industries in five iIMPort MarketS..........occciieiii e 92
Total primary energy supply, BY region ..........oooiiiiiiiiiii e 96
Latin America and the Caribbean: fossil fuels as a share of total

ENEIGY SUPPIY eeeeeeeeeiieetee ettt e e e e e et e e e e e e s e e e e e e e e e e e nnrre e e e e e e s 97
Final primary energy consumption, by region .............ccccoiiiiiiiii i 98
Latin America and the Caribbean: total fuel consumption, by sector..................... 98
Trend in energy intensity, 1970-2005.........ccciiiiiiiieiiee e 99
Carbon intensity of energy use, 1980-2005 .........cccooiieiiiiiiiieeiiiiee e 100
Energy supply and greenhouse gas emissions under the reference and

MItIJAtION SCENAIIOS ....ceiiiiiii it 101
Fuel mix in power generation under different scenarios .........ccccccoevveciieeereeennnns 102
Additional reductions in CO, emissions under the beyond the alternative

policy scenario compared with the alternative policy scenario....................o........ 103
Global primary energy mix, 2004 ........coooiiiiiiiiiiiee e 104
Global primary energy mix under the reference scenario, 2030 .........c..cccveeennee 105
Global primary energy mix under the mitigation scenario, 2030.........c..ccceenneee 105
Additional annual investment required under the mitigation and

reference SCeNarios, 2030 .......cceeieiieeiiieie e e e et e e e e e e et e e e e e e e ee e e e aaereraaaas 110
World distribution of greenhouse gas emissions..........c.ccoeviieeiiiiieee e 114
Latin America: largest emitters of greenhouse gases, 1990-2000............c..c...e.. 114
Latin America and the Caribbean: greenhouse gas emitters, 1990-2000............ 115
Latin America and the Caribbean: CO, emissions per capita,

1990 AN 2004 .......eeee et e et e e et e e e et e e e aante e e e eart e e e e arae e e e anrreeeesareaeeeans 116
Latin America and the Caribbean: relative intensities of CO, emissions............. 117



ECLAC Climate Change and Development in Latin America and the Caribbean. Overview 2009

Figure V1.6  Latin America and the Caribbean: largest CO, emitters, not including

[aNA-USE CRANGES ... .o e e 117
Figure V1.7  Latin America and the Caribbean (selected countries): largest GHG

emitters by source, as reported in first national communications ........................ 118
Figure V1.8 Growth in numbers of light-duty vehicles, by region ............cccoooiiiiiniiiiiiiinnn, 122
Figure VI.9  Latin America and the Caribbean: land use changes ...........ccccccoevviincieineneenn. 123
Figure VI.10 Latin America and the Caribbean: number of clean development

MECHANISIM PrOJECES. ...ciiiiiiiii it 130
Figure VI.11 Latin America and the Caribbean: volume of certified emissions

reductions, by type of project, 2012 .........cooiiiiiiiiiiiei e 131
Figure VI.12 Latin America and the Caribbean: projects implemented under the clean

development mechanism, DY TYPe ......cooo i 132
Diagrams
Diagram 1.1 Climate change and foOd SECUILY .........coiiiiiiiiiiiiiie e 47
Diagram 1.2  Adverse effects of climate change on human health ................cccooii 61
Diagram VI.1 The economic incentives of forest conservation ..........cccccccciiiiiiiiiinin e, 125
Boxes
Box I.1 CliMate ChaNGE......eii i sar e snee e 19
Box 1.2 The emission scenarios of the intergovernmental panel on climate change ......... 24
Box II.1 Some major impacts of climate change on agriculture, forestry and

ecosystems, by origin and likelihood of occurrence...........ccccvveicieieeiiiee e 39
Box 1.2 Latin America and the Caribbean: climate change impacts that could

gradually affeCt fOreSIrY ... 51
Box 11.3 Latin America and the Caribbean: climate change impacts that could

gradually affect toUSM .........ooiii e 55
Box 11.4 Climate change impacts that could affect iNduStry.........ccocceeeiiiiii e 58
Box I.5 Effects of climate change on water reSoUrces..........ccoooveee i 60
Box 111.1 Adapting to climate Change .........ooo i 65
Box IV.1 The carbon footprint of the Chilean agricultural SECIOr ..........cccovciiiiiiiiiiiiiieeen, 86
Box VI.1 Examples of potential mitigation options in the region ...........cccccoveiiiiiieeinnenn. 119

TR EER, FeR RS R 4B T

https://www.yunbaogao.cn/report/index/report?reportld=5 1813




